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1 CLAIMS: 

1. An electron-emitting device comprisinc 
laminate comprising an insulating layer hej^between a 



pair of electrodes oppq, 
5 electron-emitting re 
electrodes is forme 
insulating layer 
electrodes 

emitted from said el>ec 



rmecr at th 



Jpose each oth 



l\ng each^otj^^ an 
ited from said 
side enpr surface of the 
part N at which the 
and electrons are 
t>n-emitting region by applying 



10 



roltage between said electrodes 



2 A The electron-emitting device of Claim 1, 
wherein a pais^ of said electrodes, opposing each other 
at each end portion of the electrodes, hold said 
15 insulating layer without any overlap of said 
electrodes , 



3. The elect r, 
wherein said electro 
20 laminate comprising 
an electron-emitting 



i->emi£t i] 



emitt : 



rec 




n insulating layer and a layer of 



iterial 



4. The electron-emitting device of Claim 3, 
wherein said electron-emitting material is selected 
25 from the group consisting of borides, cafs^ides, 

nitrides, metals, metal oxides, semiconductors , and 
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carbon . 

5. The electron-emitting device of Claim 4, 
wherein\said electron-emitting material comprises at 

5 least twoNfinds of different materials. 

6. Th\ electron-emitting device of Claim 4, 
wherein said ele&Jtron-emit t ing material is selected 
from the group consisting of Nb , Mo, Rh, Hf, Ta, W, 

10 Re, Ir, Pt , Ti, Au, A§, Cu, Cr, Al, Co, Ni , Fe , Pb, 
Pd, Cs and Ba. 



?t ing 



7. The electron-e 
wherein said elect ron-enyftt in& mg^feri 
15 metal oxide selected f^om the g^oup con 
ln 2 0 3 , Sn0 2 , BaO, MgO 



ice of Claim 4, 
1 comprises a 
i sting of 



8 



and Sb^O 



2 3 



The elect non-emitt ing cev\ice of Claim 4, 



wherein said electron-em 



20 particles of Pd or Sn0 2 . 




rial comprises fine 



9. The electron-emitting device of \ciaim 1, 
wherein said electron-emitting region comprises a 
layer formed by incorporating an electron-emitting 
25 material in the insulating layer in a dispersed state, 
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sparbon. 

5. The electron-emitting device of Claim 4, 
wherein\said electron-emitting material comprises at 
5 least two Ncinds of different materials. 



6. The^ elect ron-emitt ing device of Claim 4, 
wherein said electron-emitting material is selected 
from the group con^vjsting q£_M^, Mo, Rh, Hf, Ta, W, 
10 Re, Ir, Pt, Ti, Au, Ag,^u, Cr , J^l , Co, Ni , Fe , Pb, 
Pd, Cs and Ba . 



tron-emdtt ingM ^vlice , 



7, The elec 
wherein said electron-emi tt i 
15 metal oxide selected! from the 



aim 4 , 
ial comprises a 
up consisting of 



ln 2 0 3# Sn0 2 , BaO, MgON^nd 



Sb o 0, 



8. The electron-emitting device of Claim 4, 
wherein said electron-emitting material comprises fine 
20 particles of Pd or SnO . 



9. The electron-emitting device ol^ Claim 1, 
wherein said electron— emitt ing region comprises a 
layer formed by incorporating an electron-emit\t ing 
25 material in the insulating layer in a dispersedXstate . 



# 
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10. The electron-emitting device of Claim 9, 
in said electron-emitting material is selected 
from tke group consisting of borides, carbides, 
nitrides\ metals, metal oxides, semiconductors, and 
5 carbon. 



11. Thet electron-emitting device of Claim 10, 
wherein said elecvt ron-emit t ing material comprises at 
least two kinds ofNiifferent materials. 



10 

12. The electrdii-emitt ii 
wherein said electron— em: 
from the group consisting <3sf Nb 
Re, Ir, Pt , Ti , Au, P&t, Cu ( 
15 Pd, Cs and Ba. 



Al 



ivice of Claim 10, 
•ial is selected 
Hf , J^ecT W, 
Ni\, Fe, Pb, 



13. The electrdt\-emitt ing cf^ice of Claim 10, 
wherein said elect ron-emi ttTrRr~mater j^i comprises a 
metal oxide selected from the group consisting of 
20 In 2 °3' Sn0 2 ' Ba 0, MgO and Sk 2 °3 . 



25 



14. The electron-emitting device of (Claim 10, 
wherein said electron-emitting material comprises fine 
particles of Pd or Sn0 2 . 

15. The electron-emitting device of Claim 
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wherein an electron-emitting material is arranged on 
\he side end surface of said insulating layer. 

16. The electron-emitting device of Claim 15, 
5 wherei)* said electron-emitting material is selected 
from theWoup consisting of borides, carbides, 
nitrides, metals, metal oxides, semiconductors, and 
carbon . 



10 17. The Electron-emitting device of Claim 16, 

wherein said elect\on-emi t ting-^mater ial comprises at 

Trent nfcat/er ials . 



least two kinds of dxs 



:tron\emining 



18. The el 
15 wherein said ele 

from the group consisting of\Nb, Mo/ R 
Re, Ir, Pt , Ti # 
Pd, Cs and Ba. 



iron-emitting mater I 



u, Ag, Cu, Cr\ Al 



vicip of Claim 16 
is select! 



, Hf, Ta, W, 
b , Ni , Fe , Pb , 



20 19. The electroif^itting device of Claim 16, 

wherein said electron-emitting material comprises a 
metal oxide selected from the group consisting of 
ln 2 0 3 , Sn0 2 , BaO, MgO and Sb 2 0 3 



25 20, The electron-emitting device of dlaim 16, 

wherein said electron-emitting material comprises fine 
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1 particles of Pd or Sn0 2 . 



21. The electron-emitting device of Claim 1, 
wherein\the one or both of a pair of said electrodes 

5 are in a\aultiple layer constitution. 

22. The electron-emitting device of Claim 21, 
wherein at lea^t one layer of the multiple layers is 
made of a material not r^dily damaged by ion 

10 sputtering. 



23. The electr&ji-^mitt 
wherein said ma 

material selected from the\groub coi/s 



ferial comprises! a hi< 



Claim 22, 
-melt ing 
isting of W, 



15 LaB 6 , carbon, Ti>p and TaC , 



20 



24. The elect^an-^alttinii device of Claim 21, 
wherein at least one layer of said\xuilt iple layers 
comprises a material exhibiting a Io\work function. 

25. The electron-emitting device\pf Claim 24, 
wherein said material is selected from theVgroup 



consisting of Sn0 9 , ln 2 0 3# BaO, LaB c , Cs, a 



CsO 



26. The electron-emitting device of ClaNim 21, 
wherein at least one layer of said multiple laye\s 




13 



l^comprises a material having a high electrical 
conduct ivity . 

27. The electron-emitting device of Claim 26, 
5 wherein said material is selected from the group 

consist ingNof Ag, Al , Cu, Cr , Ni , Mo, Ta, W, and an 
alloy o/f anyNpf these. 

28. An electron-emitting device comprising a 
10 lamirfate comprising an insulating layer interposing a 

layer in which an electron— emitt ing material is 
dispersed, and held betw^nap^fir of opposing 



electrodes, wherein s^i\J electro 
contact with the la 
15 material is dispersed; an e N 
the electron— emitt i 
positioned at the s 
layer, formed at the 
oppose each other; and 



lg materii 



>art at w 



p not come into 
ron-emi t t ing 
which 

is 

he insulating 
he electrodes 
r ons aiSe emitted by 



20 application of a voltage between said electrodes. 



29. An electron-emitting device \comprising a 
laminate comprising an insulating layer containing an 
electron-emitting material in a dispersed ^tate and 
25 held between a pair of opposing electrodes, ^herein; 

a side end surface of the insulating Ikyer is 



# 




formed at the part at which the electrodes oppose each 
oTNjer ; 

and electrons are emitted by application of a 
voltag^v between said electrodes. 



^/30.\An electron-emitting device comprising; 
a pair of opposing electrodes, holding there- 
between a laminVte comprising a layer in which an 
electron-emitt ing\mater ial is dispersed and an insulating 
10 layer; and an or th^ el^tror^mijtting material provided 
on the side wall suj^ce of the /Lnsulat ing layer, 



at 



lich tl 



formed at the par 

other; where electrons ar\ e^ittec} by 
a voltage between ^aid electrodes 



tro^esjD^pose each 
lication of 



15 



31. An electron-emitt if^ device comprising; 
a pair of opposing electrodes, folding 
therebetween an insulating layer containing an 
electron-emitting material in a dispersed state; and 
2 0 an or the electron-emitting material provided 

on the side wall surface of the insulating layer, 
formed at the part at which the electrodess oppose each 
other; where electrons are emitted by application of 



25 




• 




voltage between said electrodes. 

'32. An electron-emitting device comprising a 
device^tructure in which an insulating layer is 
5 formed between opposing electrodes, and fine particles 
are arrange^ inside the layer of said insulating layer 
in a dispersed, state 

33. The ei^ectron-emitting device of Claim 32, 
10 having the structures, in which said fine particles are 
completely included into said insulating layer. 



:ha* any of> 



34. The electron-emitting j&e^i-Qe of Cl< 
having the structure t 
15 is partly included into/ and pa\tly e^cpos 
insulating layer. 



35. The electron-emirttng deVice of Claim 32, 
wherein said fine particles is composed of a substance 
20 selected from the group sonsisting of borides, 
carbides, nitrides, metals, metal oxides/ 
semiconductors, and carbon. 



36. The electron-emitting device of ClSaim 32, 
25 wherein said fine particles are dispersed between the 
electrodes by coating. 



37. The electron-emitting device of Claim 32, 
wherein said fine particles are dispersed between the 
electrodes by vacuum deposition, 

5 *a . The electron-emitting device of Claim 32, 

wherein sa\d fine particles are dispersed by thermal 
decomposition of an organic metal compound. 



39. The electron-emitting device of Claim 32 
10 having the device Structure in which the insulating 



layer is formed between ttffe oppoS 
substrate, and said fyf\ partij 
the layer of said ir^ulatXng/layer 
state . 



ng electrodes on a 
re arranged inside 
a dispersed 



15 



40. The electron-* 
wherein said opposing ©sleci 



ievice of Claim 39, 
ire formed on the 
insulating layer on a substrate, and said fine 
particles contained in said insulating layer are those 
20 obtained by dispersing the fine particles between said 
electrodes followed by baking. 



41. The electron-emitting device oAciaim 40, 
wherein said insulating layer comprises a lowrmelting 
25 glass. \ 



42. The electron-emitting device of Claim 40, 
wher>ein said insulating layer has a film thickness of 
from several ten angstroms to several ten microns 

5 / 4^ A method of preparing an electron-emitting 

device, comprising a step of forming electrodes on a 
substrate, an^ a step of coating a mixture of fine 
particles and aV insulating material with a solvent 
between said eledytrodes, and a step of baking to form 
10 an insulating laye\ containing said fine particles. 



44. A method o 
device, comprising a ste^ of for; 
substrate, a step of di 
15 said electrodes, and a, 

layer on said fine particles having befen dispersed 



e 1 ec t r on-em i 1 1 i ng 
electrodes on a 
rticles between 
afr-^iTStria^i^ 



45. The method oX Claifc 4M , wherein said 
insulating layer is a layer coapriked of a substance 
20 selected from the group consisting o\ an oxide, a 
nitride, a carbide or an organic polynter. 



46. The method of Claim 45, wherein said 
insulating layer has a film thickness of ftfom several 
25 ten angstroms to several ten microns. \ 



+ 



- 98 



47. The electron-emitting device of Claim 32, 
comf^ising a substrate comprising a porous glass in 
which ^ metal or a metal oxide is deposited. 

5 48,\The electron-emitting device of Claim 32, 

comprising a colored glass containing metal colloid 
fine particles. 



49. A method \>f preparing an electron-emitting 
10 device, comprising a stWp of bringing fine particles 
in an insulating layer to\be completely included into 
the insulating layer, and a\step^erf-"~ett>hing said 
insulating layer to bring t he)&6wp 1 e t€*2y_i nc luded fine 
particles partly exposed fj<om the i^fsulat ing\ layer 

15 



^ 50. A method of preparing a: 
device, comprising a step 



of coating 



insulating layer containing fine pa. 
baking, and a step of forming 
20 insulating layer 



^ct r^^mi 1 1 i ng 
>n a substrate an 
es followed by 
electrodesXon said 



^ 51. An electron-emitting device comprising the 
device structure that a semiconductor layer is\ormed 
between opposing electrodes, and fine particles aye 
25 arranged inside the layer, or on the layer, of sai< 
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1 semiconductor layer in a dispersed state. 

52. The electron-emitting device of Claim 51 , 
having \the structure that said fine particles are 

5 completely included into said semiconductor layer. 

53. \he electron-emitting device of Claim .51, 
having the structure that^said fine particles are 
partly contained^ in s^id semiconductor layer and 

10 partly exposed th^efrom, 



les aro mad 



54. The eflect^on^-emit t 
wherein said fine! 
selected from the 
15 carbides, nitrides\ metalSy, me 
semiconductors , and\;arbon . 



group fconsis 



ng device of Claim 51, 

of a substance 
ing/of borides, 
oxidse , 



55. The electron-emitting device of Claim 51, 
wherein said fine particles are dispersed between said 

20 electrode by coating. 

56. The electron-emitting device of Claim 51, 
wherein said fine particles are disper^d between said 
electrode by vacuum deposition. 

25 



57. The electron-emitting device of Craim 51, 



* 
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^herein said fine particles are dispersed by thermal 
>osition of an organic metal compound. 



8. The electron-emitting device of Claim 51, 
5 having the\device structure in which the electrodes 
are formed ok a substrate, the semiconductor layer is 
formed between Vaid electrodes, and the fine particles 
are arranged insitie the layer, or on the layer, of 
said semiconductor layer in a dispersed state. 

59. A method o f\^r^p^nsinh electron-emitting 
device, comprising a syep^of f^rmx^ig e^ectrode^-tfh a 
substrate, and a step of editing beytweejn said 

icle di\3pers*£on Containing an 



electrodes a fine pari: 
15 organic binder follow 
of the fine particles 



d by baking to/effect dispersion 



60. The method of Claim 59, wherein said 
organic binder is selected from the group consisting 
20 of a butyral resins, acryl resins, viny\ chloride- 
vinyl acetate copolymers, phenol resins , Npylons , 
polyesters and urethanes. 



61. A method of preparing electron-emitting 
25 device, comprising a step of forming a semiconductor 
layer on a substrate, a step of forming electrodes on 




4 
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1 \aid semiconductor layer, and a step of dispersing 
fiir^ particles between said electrodes. 

62. The method of Claim 61, wherein said 

5 semiconductor layer comprises a layer comprised of an 
amorphous sYlicon semiconductor, a crystallized 
silicon semicWuctor, or a compound semiconductor. 

63. The method of Claim 61, wherein said 

10 semiconductor layer\ias a film thickness of from 50 
angstroms to 10 urn. 



64. A method of 
device, comprising a ste 
15 to be completely inclu 
and a step of etching 
completely included int 
expose from said semiconductor"^ layer 



g &*Celectron-emitt : 



le particles 
auctor layer, 
having been 
lem to partly 



20 J 65. An electron-emitting device Comprising 

electrodes having minute spacing, between v*hich at 
least two kinds of fine particles of different 
materials are arranged, 



25 66. The electron-emitting device of Claim ^5, 

wherein said different materials comprise materials^ 



10 



15 



20 



25 



